This paper reports on the influence of coarse aggregate on the fracture properties of concrete subjected to high temperatures up to 800°C. The fracture properties were evaluated based on tension-softening curves which were determined by polylinear approximation through inverse analysis of load versus crack mouth opening displacement (CMOD) curves, obtained from wedge-splitting tests using a dedicated analysis program. The follow conclusions were found in this study: The initial cohesive stress of mortar was higher than that of concrete. And the fracture energy of concrete was higher than that of mortar
. Heat can alter the properties of concrete. Therefore, the effect of high temperature on its strength properties has been investigated. The strength of concrete decreases as the temperature is increased. Thereby, it is expected that cracks in concrete are easily induced by heating. When investigating the cracking behavior, it is considered important to evaluate not only the crack propagation properties but also crack initiation. Fracture mechanics was therefore employed in this study to investigate the fracture properties related to crack initiation and propagation in concrete. This paper reports on the influence of coarse aggregate on the fracture properties of concrete subjected to high temperatures up to 800°C.
The fracture properties were evaluated based on tension-softening curves which were determined by polylinear approximation through inverse analysis of load versus crack mouth opening displacement (CMOD) curves, obtained from wedge-splitting tests using a dedicated analysis program. Specifically, the evaluation was carried out using the initial cohesive stress and fracture energy, the meanings of crack initiation and crack propagation. These properties were obtained from the tension-softening curves.
The water-cement ratio of mortar and concrete was 0.57 in both cases. Specimens were demolded 2 days after placing, standard-cured until the age of 13 weeks, and then subjected to heating and testing.
Two muffle furnaces with inside dimensions of W310 × D610 × H310 mm having heating elements on both sides and a programmable controller were used for heating. The target temperatures in the furnace were 100, 200, 300,400, 500, 600, 700 and 800°C. Unheated (20°C) specimens were also tested for comparison. The heating rate was 0.5°C/min. When the furnace attained the target temperature, the temperature was retained for 1 h and 12 h. After the target temperature was kept for 1 h and 12 h, the heating process was discontinued. Specimens were allowed to naturally cool down in the furnace to ambient temperature and then were removed from the furnace for testing. Note that the specimens were in a saturated, surface-dry condition at the beginning of heating.
Notched specimens of size of 100 × 100 × 120 mm were used for the wedge-splitting tests. A servo-hydraulic testing machine of closed-loop type was used. This machine, manufactured by MTS Systems Corporation, comprises the loading unit, hydraulic unit, and control unit with a feedback function. The rate of CMOD at the opening mouth was set to 0.02 mm/min to ensure reproducible failure of each specimen.
The follow conclusions could be drawn on the basis of this study:
(1) With respect to the load-CMOD curves, the maximum load of mortar was higher than that of concrete. The maximum load of mortar was achieved at 300°C for 1 h and at 200°C for 12 h of heating. In case of concrete, the load was highest at 200°C for both 1 h and 12 h of heating.
(2) Regarding the tension-softening curves, the cohesive stress decreased as the heating temperature increased, regardless of the presence of coarse aggregate and heating time. While the cohesive stress decreased as the CMOD increased, the reduction became more gradual at rising heating temperature.
(3) The initial cohesive stress of mortar was higher than that of concrete. The initial cohesive stress after heating to 200°C was the highest in all specimens.
(4) The fracture energy of concrete was higher than that of mortar. The fracture energy was biggest for heating to 500°C for the heating time of 1 h and 400°C for 12 h in case of concrete. The fracture energy of mortar increased up to 400°C for the two heating time of 1 and 12 h. 
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